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Background
World Health Organization (WHO) has published that Diabetes mellitus (DM) is one of the leading causes of death worldwide. Type 2 diabetes is the most common form of which is 90-95% of all cases of diabetes. Epidemiological studies have shown an increasing trend of the incidence and the prevalence of type 2 DM in many countries in the world; including Indonesia is ranked number 7 of the 10 largest countries of diabetics worldwide. This disease is characterized by elevated blood sugar levels, which is preceded by insulin resistance or abnormal insulin secretion plays an important role in the onset and progression of disease.
Insulin resistance is impaired insulin signaling cascade in target cells to respond normal or elevated circulating insulin to the final cellular effect, such as translocation of vesicles containing GLUT4 glucose transporters, which is the major mediator of glucose removal from the circulation and a key regulator of whole-body glucose homeostasis. GLUT4 is particularly expressed in adipose tissue and skeletal muscle. Insulin resistance in Human type 2 DM has been proposed to connect with functional defect in the muscle glucose transport system. An important mechanism in the treatment of DM is to stimulate plasma glucose uptake into peripheral tissues including the skeletal muscle and adipose tissue. Skeletal muscle is the primary tissue responsible for glucose use in the postprandial state. In animal models of diabetes, a decrease in muscle GLUT4 is caused by to provide to the insulin resistance and participates the hyperglycemic state. [1] [2] [3] In the recent years, the various pharmacology activities of Andrographis paniculata either alone or in combination with other medicinal plants have been examined preclinically, and the results supported the clinical trial in human. Many bioactive compounds of Andrographis paniculata that have been isolated and identified indicated beneficial health effect for complex disease such as diabetes. Its major constituents are lactones, diterpenoids, diterpene glycosides, flavonoid, and flavonoid glycosides. Among those, diterpene lactone andographolide was reported to posseess antidiabetic activity and showed α-glucosidase inhibitory effects in a concentration manner . Beside lowering blood glucose, Andrographis paniculata canpreserve pancreatic beta cells at the same time. While antidiabetic potential of Andrographis paniculata has been investigated widely in streptozocin-or alloxan-induced diabetic animals, the antidiabetic potential of Syzygium polyanthum (Sp) or Indonesian bay leaf has not been studied intensively . [4] [5] [6] Syzygium polyanthum herb empirically was said to have cleanse heat, to detoxify toxins, to dry moist, especially in fever therapy, headache, cough due to hot lungs, inflammation / pain of throat, dysentry, pain or heat sensation when urinating, eczema, etc . In Indonesia, Syzygium polyanthum is used as antiinflammatory medicine, antipiretic, and to detoxify toxins.
Meanwhile, root and leaves are used to cure the bite of snake and insects in India . Syzygium polyanthum consists of essential oil (citral, eugenol), tannin and flavonoid. It is proven to cure diarrhea in mice, which was observed in amount, consistency of the feces, and the duration of the diarrhea. The water extract also lowers cholesterol in rats heart cell culture . 7, 8 Realizing the beneficial mechanisms of action and effects, this opens up the chance to combine both of the plants to have a synergistic effect. The main objectives of the present investigation were to evaluate the antidiabetic effect of mixture of aqueous extract of Andrographis paniculata and Syzygium polyanthum leaves on glucose uptake and on high fat diet-glucocorticoid (HFD/Gc) induced diabetic rats. [16] All treatment dissolved in tween 80 0.5% ad 2 mL, for 2 weeks. Fasting blood glucose and body weight measured before and after treatment. On the 15th day of administration, blood sample collected for fasting blood glucose and insulin measurement. During fasting, rats were deprived of food overnight for 12 h but had free access to water. Then, animals terminated. Ractus abdominis muscle (50 mg) collected from all groups for GLUT4 level measurement. This assay used to measure level of fasting insulin from plasma preparation (whole blood collected into tube with anticoagulant-EDTA, incubated at room temperature for 20 minutes, and then centrifugated for 20 minutes at 3.000 rpm, supernatant were collected as plasma samples) and 
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Results
The extract combination at doses 250, 500, 1000 mg/kgBW and metformin for 2 weeks revealed a significant increase in body weight compare negative control with increase 22,5%; 6,1%; 20,1% and 40,4%. The fasting plasma glucose level of HFD-Gc for 2 weeks induce diabetic rats were significant increase (p<0.001) more than 11,1 mmol/L, and then treatment with extract combination (250, 500 and 1000 mg/kgBW) and metformin for 2 weeks showed a sigificant decrease in fasting plasma glucose compare with the negative control rats with a reduction of 35,6%, 48,3%, 37,6% and 47,3%, respectively. Similarly, the fasting plasma insulin levels were also increased significantly in the negative control rats induced HFD and Gc (p<0.001) compared with the previous condition. Treatment with extract combination (250, 500 and 1000 mg/kgBW) and metformin for 2 weeks showed a sigificant decrease in fasting plasma insulin compare with the negative control rats with a reduction of 11,2%, 33,6%, 20% and 19,4%, respectively. The insulin resistance (HOMA-IR) was inclined 6-7 fold (p<0.001) in the HFD-Gc induced diabetic control negative group compared they had been before.
Administration of extract combination (250, 500 and 1000 mg/kgBW) and metformin for 2 weeks showed a sigificant decrease in HOMA-IR compare with the negative control rats with a reduction of 53,68%, 60,03%, 58,21% and 56,33%, respectively, compared with the diabetic negative control rats. Table 2 shows GLUT4 level in diabetic rats induced HFD-Gc as negative control and subjected to extract combination (250,500 and 1000 mg/kgBW) and metformin treatment for 2 weeks. Two weeks treatment either extract combination or metformin in diabetic rats, significantly increased GLUT 4 level (p<0,05) with a percentage increase of 6,68%, 15,21%, 12,76% and 1,77%. At the same time, glucocorticoids interfere with lipid metabolism leading to the accumulation of lipid outside of adipose tissue such as muscle that to an able the photogenes is of insulin resistance as mentioned before, and increased liver gluconeogenesis.
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The results from this study showed that extract combination of Andrographis peniculata and Syzygium polyanthum had significant activity as an antihyperglycemic, improved insulin resistance in skeletal muscle of rat model induced by HFD-Gc, and increased GLUT4. It is very interesting that 500 mg/kg b.w./day of extract combination exhibited increased GLUT4 level more than metformin.
GLUT4 has an important role in the homeostasis of glucose contained in the adipose tissue, muscles and heart. The sensitivity of tissues to insulin can be significantly improved through the expression of GLUT4. [11] [12] [13] How does this fraction increase GLUT4 level in skeletal muscle will require further research.
Conclusion
The extract combination of Andrographis peniculata and Syzygium polyanthum showed the ability to improve glucose uptake by elevated levels of GLUT 4 in skletal muscle.
